
SUBJECT: T r i p  Repor t  - J o i n t  LRC/MSC DATE: May 9, 1966 
P l a n n i n g  S e s s i o n  on Lunar  
O r b i t e r  Miss ion  B - Case 340 FROM: W, B, Thompson 

ABSTRACT 

A J o i n t  LRC/MSC m e e t i n g  was h e l d  a t  MSC on A p r i l  1 8 ,  1 9 6 6 ,  
t o  d i s c u s s  t h e  o b j e c t i v e s  o f  Lunar  O r b i t e r  Miss ion  B -  The USGS/ 
o u t l f n e d  sample s i t e s  f o r  a  m i s s i o n  based  on a n  engiqeurLr,g geclogy 
s t r a t e g y  i n  which a r e a s  would b e  pho tographed  t o  p r o v i d e  d a t a  
3n t h e  e n g i n e e r i n g  p r o p e r t i e s  of  t h e  l u n a r  s u r f a c e  of  i n t e r e s t  
t o  A p o l l o ,  Such i n f o r m a t i o n  would a c t  as a backup t o  S u r v e y o r ,  

MSC l i s t e d  t h e  c o n s t r a i n t s  d e l i n e a t i n g  t h e  r e g i o n s  
on t h e  l u n a r  s u r f a c e  a c c e s s i b l e  t o  Apo l lo ,  t h e  d e s i r e d  t apography  
a t  t h e  s i t e ,  and t h e  l i g h t i n g  c o n d i t i o n s  a t  t h e  t i m e  ~f LEM l a n d i n g o  
These c o n s t r a i n t s  w i l l  b e  re-examined i n  t h e  n e x t  few weeks s o  t h a t  
Lunar  O r b i t e r  m i s s i o n  p l a n n i n g  can  p r o v i d e  t h e  optlmum s i t e  s u r v e y  
f o r  Apo l lo  w i t h i n  t h e  l i m i t s  o f  t h e  O r b i t e r  c a p a b i l i t y ,  
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On Apr i l  18, 1966, a  j o i n t  L R C ~ M S C  p lann ing  s e s s i c c  
devoted t o  Lunar O r b i t e r  Mission B  was he ld  a t  MSC, The p u r -  
pose of t h e  meeting was t o  t r ansmi t  Apollo c o n s t r a i n t s  b e a r i r g  
on bo th  t h e  l o e a t l o n  and topographic  eond i r ions  of LEN l a n a l n g  
s i t e s  t o  t h e  Lunar O r b i t e r  miss ion p l anne r s  i n  an e f f o r t  to 
opt imize  t h e  Lunar Orbiter Mession B  s i t e  survey s t r a t ~ g y ,  

The l i s t  of a t t e n d e e s  inc luded:  

L, R e i f f e l  - NASA/MA-6 R .  L, Nance - MSC/ET33 

A ,  T, S t r i c k l a n d  - NASA/SL J. H, S a s s e r  - MSC/E'1'33 

N o  L o  C r a b i l l  - NASA/LRC L. C ,  Rowan - USGS 
A .  ToYoung - NAXA/LRC H, Masursky - UXGS 
J. E, Dornbach - M S C / ' E T ~ ~  H, Moore - UX3S 

J, R ,  E lk  - MSC/FM~ D. Ahearne - Z'RW 

W ,  P o  LeCroix - M X C / E T ~ ~  D. B. James - Eelicomm 

J, P o  Lof tus  - M S C ~ P S ~  D ,  D o  Lloyd - B e l l c o ~ m  

C ,  C ,  Mason - M S @ / E T ~ ~  W. B, Thompson - Be1lcr-w 

R .  L, Wagner - Bell?( : rc~ 

Four p o s s i b l e  s t r a t e g i e s  f o r  Mission B were oil*rlirled 
by LRC, B ~ i e f l y  t h e s e  were: 

1, Sample m u l t i p l e  t e r r a i n  t ypes ,  a s  i n  Mission A ,  

2 ,  Sample key geo log i c  a r e a s  w i th  t h e  g c a l  of  oecpr-  
mining a s  much a s  p o s s i b l e  about t h e  x ~ i l  mechanfcs  
p r o p e r t i e s  of t h e  s u r f a c e .  

3. F i l l  i n  t h e  Apollo zone t o  provide  p s t e n t f a l  l and ing  
s i t e s  a s  many d a y s - o f  t h e  month a s  p o s s i b l e .  

Over f ly  a  l anded  Surveyor.  



The E n g i n e e r i n g  Geology Miss ion  

LRC had p r e v i o u s l y  a sked  t h e  USGS t o  p l a n  a  sample 
m i s s i o n  t o  f i t  t h e  second s t r a t e g y  l i s t e d  above.  T h i s  was 
te rmed an  e n g i n e e r i n g  geology m i s s i o n .  

Methods of o b t a i n i n g  e n g i n e e r i n g  geology d a t a ,  i n  
o r d e r  o f  d e c r e a s i n g  c o n f i d e n c e ,  were l i s t e d  a s  f o l l o w s :  

1, S u c c e s s f u l  Surveyor .  

O r b i t e r  pho tographs  o f  t h e  l a n d i n g  s i t e ,  

3. O r b i t e r  pho tographs  of  a n  a r e a  removed from t h e  
p o t e n t i a l  l a n d i n g  s i t e ,  i m p l y i n g  t h e  e x t r a p o l a t i o n  
o f  obse rved  e n g i n e e r i n g g r o p e r t i e s  back  t o  t h e  
l a n d i n g  s i t e ,  

The USGS s u g g e s t i o n  f o r  a M i s s i o n  B p l a n  b a s e d  on t h e  
e n g i n e e r i n g  geology s t r a t e g y  i n c l u d e d  s i t e s  i n  two g e n e r a l  
c a t e g o r i e s .  P h o t o g r a p h i c  cove rage  o f  a s i t e  would nomina l ly  
b e  a s  i n  Miss ion  A .  

The f i r s t  c a t e g o r y  (method 2 ,  l i s t e d  above)  would 
i n c l u d e  s e v e r a l  s i t e s  l o c a t e d  i n  t h e  smoothes t  a r e a s  i n  t h e  
Miss ion  A p h o t o s .  These s e v e r a l  s i t e s  would be  r epho tographed  
when t h e y  a r e  10' - 15' f rom t h e  t e r m i n a t o r  as a  f i n a l  d e l i n e a t i o n  
o f  t h e  topography .  The low sun  a n g l e  would a l s o  h e l p  expose  any 
b l o c k  m a t e r i a l  l y i n g  on t h e  s u r f a c e  from which an  e s t i m a t e  of 
s u r f a c e  b e a r i n g  s t r e n g t h  might  b e  made, The o b s e r v a t i o n  o f  t h e  
n a t u r e  of  t h e  r i m  m a t e r i a l  a round a c r a t e r  s h o u l d  s e r v e  a s  a  
measure o f  t h e  s o i l  c o h e s i o n ,  a s  e a r t h - b a s e d  impact  c r a t e r  
e x p e r i m e n t s  i n d i c a t e  t h a t ,  i n  g e n e r a l ,  non-cohes ive  m a t e r i a l  
( e , g . ,  s a n d )  forms a smooth r i m  w h i l e  v e r y  c o h e s i v e  m a t e r i a l  
forms a b locky  one, I n  a d d i t i o n ,  t h e  o b s e r v a t i o n  o f  t h e  a n g l e  
o f  r e p o s e  o f  t h e  m a t e r i a l  a t  t h e  c r a t e r  walls may be  used  t o  
e s t i m a t e  t h e  c o h e s i v e  p r o p e r t i e s .  

The second c a t e g o r y  (method 3 ,  l i s t e d  a b o v e ) ,  which 
would u s e  t h e  r ema inder  of t h e  10 p o s s i b l e  s i t e s  p e r  m i s s i o n ,  
would b e  devo ted  t o  photography o f  t h e  s o - c a l l e d  "key" g e o l o g i c  
a r e a s  which would shed  l i g h t  on t h e  e n g i n e e r i n g  p r o p e r t i e s  of  
t h e  g e n e r a l  a r e a  i n  which a c a n d i d a t e  s i t e  was l o c a t e d ,  T h i s  
g e n e r a l  a r e a  may b e  hundreds  of  k i l o m e t e r s  i n  d i a m e t e r ,  i n  
which c a s e  some e x t r a p o l a t i o n  would be  r e q u i r e d  from t h e  key 
a r e a  t o  t h e  c a n d i d a t e  s i t e .  While t h i s  c l a s s  o f  i n f o r m a t i o n  
was f e l t  t o  b e  o f  l o w e s t  p r i o r i t y ,  i t  i s  n e v e r t h e l e s s  d e s i r a b l e  
t o  have i n  s u p p o r t  of  p h o t o s  o f  t h e  immediate  s i t e  a r e a ,  



The USGS h a s  p roposed  a t o t a l  o f  2 1  s i t e s  t o  f i t  t h i s  
c a t e g o r y ,  The s i t e s  were grouped i n t o  s i x  b a s i c  c l a s s e s ,  a s  
f o l l o w s :  

1, V o l c a n i c  domes 

2, L i n e a r  and s i n u o u s  r i l l e s  

3 ,  S i n g l e  c r a t e r s  

4 Contac t  zones ,  as between mar ia  and "nghlafid5 

5, Chain c r a t e r s  

6 ,  M i s c e l l a n e o u s  ( e , g . ,  hummocky h i g h l a n d s )  

I n  g e n e r a l ,  s i t e s  i n  t h i s  c a t e g o r y  may n o t  be e x p e c t e d  
t o  c o n t a i n  t o p o g r a p h i c a l l y  a c c e p t a b l e  l a n d i n g  a r e a s ,  However, 
t h e  a b i l i t y  t o  o b s e r v e  key g e o l o g i c  a r e a s  which w i l l  p r o v i d e  
g r e a t e r  i n s i g h t  a s  t o  t h e  f o r m a t i v e  p r o c e s s e s  and g e n e r a l  
e n g i n e e r i n g  p r o p e r t i e s  a t  t h e  remote  and ,  by and l a r g e ,  
f e a t u r e l e s s  l a n d i n g  s i t e  may o f f s e t  t h e  hand icap  of  h a v i n g  
t o  e x t r a p o l a t e ,  

Apol lo  C o n s t r a i n t s  

Apo l lo  c o n s t r a i n t s  p e r t i n e n t  t o  s e l e c t i n g  t a r g e t s  f o r  
Lunar  O r b i t e r  M i s s i o n  B were r e s t a t e d  i n  a p p r o x i m a t e l y  zhe  same 
form a s  when t h e y  were p r e s e n t e d  t o  t h e  Apol lo  S i t e  S e l e c t i o n  
Board on March 1 5 ,  1966, 

1, An e a r t h - b a s e d  t r a c k i n g  c o n s t r a i n t  c o n f i n e s  t h e  LEM 
l a n d i n g  t o  remain  w i t h i n  t h e  l o n g i t u d e s  45° W and 
4 3 O  E, 

2 ,  The " v i s u a l "  s l o p e  which t h e  LEM would e n c o u n t e r  
s h o u l d  be  l e s s  t h a n  6 O ,  T h i s  f i g u r e  may i n c r e a s e  
i f  t h e  s i n k a g e  c o n t r i b u t i o n  t o  t h e  e f f e c t i v e  s l o p e  
d e c r e a s e s  below what i s  c u r r e n t l y  a n t i c i p a t e d ,  

3 ,  For  s u c c e s s f u l  o p e r a t i o n  of  t h e  LEM l a n d i n g  r a d a r  
t h e  topography o v e r  t h e  f i n a l  30 nm o f  t h e  app-oaeh 
p a t h  s h o u l d  l i e  w i t h i n  a  4' wedge o r i e n t e d  normal t o  
t h e  p l a n e  o f  t h e  s u r f a c e  w i t h  t h e  l a n d i n g  s i t e  a t  t h e  
v e r t e x  and opening  i n  t h e  d i r e c t i o n  o f  t h e  approach ing  
LEM, T h i s  a p p l i e s  o v e r  a t r a p e z o i d a l  a r e a  1 6 , 0 0 0  
f e e t  wide a t  t h e  l a n d i n g  s i t e  and 8,6 nm wide a t  
t h e  p o i n t  30 nm down t h e  approach  p a t h ,  



4 The sun e l e v a t i o n  ang le  a t  t h e  s i t e  a t  t h e  t ime of 
LEM land ing  should be i n  t h e  range 7" - 20".  MSC 
i n t e r p r e t s  t h i s  t o  mean a  s i t e  spac ing  of 11"  2 2" 
f o r  a c c e s s i b i l i t y  on consecu t ive  days ,  Three eon- 
s e c u t i v e  launch days a r e  d e s i r a b l e  b u t  f o u r  o f f e r  
g r e a t e r  f l e x i b i l i t y .  

A l l  of t h e s e  c o n s t r a i n t s  a r e  be ing  reworked w i t h i n  
M X C ,  The LRC people  s t a t e d  t h a t  Apollo should provide  a  s e t  
of c o n s t r a i n t s  it is  w i l l i n g  t o  l i v e  wi th  a s  soon a s  p o s s i b l e  
i f  i t  expec t s  t o  i n f luence  Lunar O r b i t e r  Mission B p l ann ing ,  
Launch v e h i c l e  t a r g e t i n g  f o r  a  g iven  miss ion  pl.an must begin  
n ine  weeks be fo re  t h e  scheduled l aunch ,  A minor change i n  the 
l o c a t i o n  of one s i t e  may be made a f t e r  l aunch .  A major change 
i n  t h e  l o c a t i o n  of a l l  s i t e s  would demand a  new n ine  week 
r e t a r g e t i n g  e f f o r t .  Without a  f i r m  idea  of A p o l l o 9 s  p re f e r ences  
f o r  Mission B s i t e s ,  LRC w i l l  p l an  a  miss ion  which meets t h e  
c u r r e n t  v e r s i o n  of? t h e  c o n s t r a i n t s  a s  we l l  a s  p o s s i b l e ,  

A meeting has  been scheduled f o r  May 6  a t  LRC by 
which time it i s  hoped Apollo w i l l  have a  f i r m  s e t  of con- 
s t r a i n t s  and a  Mission B p l a n  can be proposed.  
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